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(57) Abstract: Disclosed is a resin 
composition for GHz -band electronic 
components which contains at least 
one resin selected from the group 
consisting of thermoplastic resins, 
curing resins and composite resins of a 
thermoplastic resin and a curing resin, 
and a nano scale carbon tube. The 
nanoscale carbon tube is contained 
in the resin composition in an amount 
of 0.0001-0.4 weight% relative to the 
resin contained in the composition. 
Also disclosed is an electronic 
component produced from such a resin 
composition. 
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20 

immm (d002) iflO. 3 4nmRT©lli^«B&WT3fc©T&5. 

5fc5SffiB©]S3fck 4 9nmOT, #fcO. l~2 0nmfSJt, 
5 <(il~10 nm«$oT> ^l:EoT^gWfc^-T?2)5. 



10 fi*Xf^^«fcS3teW (10-9 0%) fck *agK7?ffiffl*r5«fc-^R«^* 
MMS^^MTtl^lU #*-#>^cl*-^©SM« (IPS, #-#>^ 

^«xt»©3fE*^«i«, * >^ ^ - y^ma® izmmm izim £ nx 
15 ^^^m^-^>^^-y^^mmzmmm\z^m^nx^^mm^$>^, 
M*mz\mmmz3mtstiT^& 0 ^x, ^mrnxmrn-r^m-mmm^ 

^nxv^igffl© tem m<Dmm\zMirz>, mM&m&&v&k<D tem it^ra 

cof!l^ C£TF rj^S^^J tt> 9 0~1 0 0%iS, #^9 5 

~io o%n&x$>z> 0 
n&tsnT^&m{k&x\z&<Dmmm*&^ z.tu. ^mmm.-mm^<o 

25 ffiMft £> TEM M^bfeiJ-g-, 1*1^5© TEM IS$*feTtKfcSB#lb W£ £ £> 

EDX (x*;i^-$MHfflx«iffttHS&) 
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<f-M«#:©^r#> 

iim, 1-10 0 nmgft, 1 ~ 

5 o nm.mm<Dmmiz$>v, #?t;b<«i~3 onmmm<Dmm\z$>r>, 

$b<«10~3 0nmgg©lit^§o ^ol— (L) (D^% (D) 
10 ^rrSTX^htf: (L/D) tt, 5 — 1 0 0 0 0|§ST&D> #i:i0~l 
0 0 0|§J«&S o 

•TS^-^^t-o-#:^'B-ti l M^K^^2 0 0-2 0 0 0 nmraTjOffiBTtlil 
JtW/Wo^\ 0. 8J^±, 0. 9 ^±£f£%MWmi%MvMT%%(DL 

^m^(Dl 0-9 0%©^H^^fc«^^^$tlTV^^-^|I^ 
25 #HS 2002-338220 ^fgCD^M 1 T®Bi£n&:*V 7 U~^^3— 

02^ m\}%>&?\z, *mtt®m^%m-mM&&fc*t;tswmw&\z& 
^~cu, m&mzn.ut.fvE'£rc<D (#tc9 9%x^n^±©) #-^>^a. 
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wo 01 o~9 o%offlt^iR»t^$nT*o. 

5 

15 *5g99K3SK*r»«, ^mM#^f 1 m g 2 5 mm 2 ^±CDfiglt®»fT, 

C uKa© X«lSH8ltbfc^5fcX«lIiI©f!II^K:*ViT, l^^tTWSf^fcte 
M«^KtjM$n§4 0° <2K50° ©fc°-^©4^*t>ltv^#5iiyg£ 

002) t»B$n§2 6° <2K27° O^OiMl btlfcl^ 
20 IaOIbi^t^hR (=Ia/Ib) ^, 0. 3 5 ~ 5fMS> mz 0 . 5~ 
4f§ST&^<D;W£b<, «fcD^£L<feJ:l~3fSatr&5. 

*WIB#^*ViT, ±flBI a/I b©tt£Rffi£H¥,8. £©Rffite\ ^BJT 
iifflT&ifc -^it^#:§t^i«W§> X^0#T&fc£V>T 2 5 mm 2 Ki 

25 iggi^n^T'cadfc, TEM^*ffT»T^§ i - mM^mz.te # s p^^m 
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10~9 0%@S, #C4 0~7 0%gST^„ 

5 

±M<DW^Um.ikm>^1r ; y u-yfi-^y^z.-ycD^-^-y^miz^fr 

±tmmm\zmmTz>m£isTfe, mm, mm, mm. y^mm^m*^. 

mz<£ r>n? £ t&pimxfc&tf, Mx.«\ 1 N©i&gg 100ml IzMLT, 1 

g (Dmn^-r/ y u-^^—^y^=L-y^mv, 6 f^r»iit, 

\t, 5 0 OnmOTT&D, #^2~5 0 0 nm. #H10~10 OnmT&§o 
Mil 

#u i-y^>mm> ^v4-^A-i-^>^>mm^<Dmm^ ] j^uy 
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>4> ti"0>6, 7Mn>6 • 6, 7Mn>6 • 1 0, ±^U>1 7y 
ZS, Xfl/>/rh77Mnifl/>n*'J-?- fh77MD!5 : L'>/ 

^it7;v^-nyD if i/>3#u x-— , h7 7Mnxfi/>//V7Mo 

it* # u itf b tfx; * ^ u jm^^jvmmxfer z y ^mxTWMtr 

TUW^ Ffflf. #'j7xXl/>X-TMft #'J7XX1/>X-T 

;k ^ z Fco^ux5 : -i/> : fob<«x^i/> • 7^^x>^x77hY- 
xmmm^^mm^^mvr^vy^u>x.—T-)vmm^), absque cm 

M^Ux^fJWM), ^pJMfWJ-i'^ #'Jx-fK5HfE 

# u r-k^— ;k ^ y t u i/- h , # y x-^;vx h u ;i/©fl^£M7KT^-g> 0 

25 ^Mx^^HTl^ ^ i/^;^7y7lx^ ->Mm, tf^xx:;i/Mx#^ 
t:X7x;-M, ^y;k»^e^$ti§#sy^7 7 7ax^ 
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25 

%^T%4k&mfimvx^%o &vMfcm\zte, T^ymamtisx. mum 

S^MtR^ /\Py>»7jc«^, ^MiM^'JibT, iftli^ttTKm^ 
15 (z?isTyZ2T^ b\ F^^H^), HH75 > • -f 5 *V-;i4£ 01/ 

Tsf-JVmm^mihMt. Hit i»ft;^> *MMB p oh=;* ^;i/x^;i/^r h > 

A-rt^lM F(MEKPO), W«85fi&ft;$J (/WHDA°-^^b\ 
20 ^;i//N°— rt^iM H> A°— t^^fJl', ^X^l/A-^+M' h\ a-^ 
v'v 5 *— K A-^r>^r^— h >A— H) ^j»tf£»n 

25 #£1~3S3^M^£T£©/W£b^ 
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T^Ul/— K h'J^^D-;i/7'PA>h'J7^'J 1/— K ^>^xUhUl — 

io mn?mmhx%&<, xu2m&±*mmi>xib&v\ 

20 ym&mmm&mmm^ ^yt^imm^^xmrn^nx^mmmt-r 
nttz. vi*«, — ^ft?[»jm ioo sfigg^ lto. 3-5 m*mi 
g> i ~ 3 mmMmmttzmmg. 

25 ©«£6g#^J£^T#& 0 ^^t«, hUX^7-Jl/75X N-pWl^X^ 
0. 3~5lt« #fcl~3S«mi^<h*r^©^W^bVi 0 
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5 \Z TJV* V >tt*y^ H £ © CD 7 Z U 1/- h te£«R> (C)# U T 57 

ud^jvtwj >Mxx^;i/lB, (D)#;i/^>m£, ^u^--;v^, r^u;i/ 

57 n;Vh H U U x^l/>5?D xi— )WT>7 U K 1,6 -^\=Ht> 

15 3=- 1/ >#3r1M F^'fe 7i; 3rMb U >17 57 U 1/— K x^ 1/ >:^+K KSE 

7#UW-K ^XUXUh-iPTh77i7Ul/-K y^X'JX'Jh 
20 -MW^JV- K ^'JX?l/>^'J >J I/- 1, 4-y 
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mmmm, w^mtt<Dmmhmmzmmzn, &mmzmvftnfr 
c 2 ) #u -r ^ fw, tfx-T w ^ h h u r s?>mm (bt^», mmx 
wmmsm 

15 tt^.fe©T$S 0 

^PchbTO. 0 0 0 1 — 0. 4M*%CDSRl'&*T?*SC:i:S«N»tUTViS. 

J; 5 x^— ;i/77-#>^n.-^©^ip^ «k GHz m&\z&vf 

20 -^yT-^-y^m-frn-rz zlmz&v, mmiz^nzm^mmmftmiz 

T-Sfc56t#x.6ti?>o t;xy-M-|>fa-7©EM^ 0. 000 

i o. 4 ta^^TigtsiE&au: 

25 7-;x^r- 3j?>^— 7<Dmmmu* mm\zmvx, o. ooo 5 — 0. 

4fi*%, £?£L<teO . 0 0 1 — 0. 411%, #fc0. 0 0 1 — 0. 3fig% 

o. ooi~o. 2mm%, #fc 0.001—0. i defsi^. 
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T, 0. 0 0 0 1 — 0. 111%, #C0. 0 0 0 1 — 0. 0 5ii%TS?>0 

5 ^L-^T^^m^ TOt^bT, 0. 0 0 0 1-0. 111%, 

mzO. 0 0 0 1 — 0. 0 511%T*^©«IK 

tiW&^bT, o. oo o i~o. 4ii%, #to. oi-o. 4mm% 
^©sanfcfck ttWe^UT, o. oooi-o. ili%, #t:o. o 

0 0 1 — 0. 0 5£*%T?*S<Z>#«fr3;l/V>. 

mx.^ ^mmomM. t * cm-it izmm $ «f mi <omm t o^n-ifitt u 
t, ty^^r- ;kfr— ^o^DnssH&aa© o . o o o i — o. 4it% 

m-smmmomm (ms^mzjJBvxm.m^n^m^mm\(Dmm) t<Dtrm 

ItCMbT, j-SXfr—M— &>9-zL—7omMM&Wfc<D0. 0 0 0 l- 

o. 4mm%<Dmmftz> a 
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^mm^m^t^m, m^n, m^mm&m&mmmmvxmfawtu z.n 

5 t^X^Z* 

-tttmrnrnxizzo mm\z, ytmmmm, m^mmimmm<b, met* 
m\zmm$mmmix& & <dx, m^moDmrniz-r / x ^r—)vts >^^-^ 
&u^~rz>jjmmmx^% 0 

x±mmm\^m^-r^z\t\z^m%^n^ 0 m^mtvxu, ^m^m^ 

mvtc.mmmux^x^(Dx, mm* • n^^owmmwrnn, #^gh z « 
m<Dm$&mwtfPitvxmmizmmx%z> 0 mz, #®#t£ mmw^ m&m 

'[4, fc<mim, Witt) ^36:#bfc#S^^^#'[4^^$i±§ z\ttz<, 
GHz ^T^«IEig©^^A§ ©T> #flilc9SM££ii*£i2:3 £ 

£ ^BJCD^Mte, 1 GH z £LLCDjA^sSg|S©GH z ^MlZ&^X 
±fE#'[4£WT&/^\ — M^W. 1 ~ 2 0 GH z , mz 1 ~ 1 0 GH z ©^ffl© 
W^iC^V^T, Mf2ffitl/t3M<&lrr£ Z\ £.&X&% 0 
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-im<D¥mVfnv5—i?<DfrW, 3£irL#§> x-fy3\ n>^>i3\ 7*h±>-V- 

5 mvmmmMmz, mz, ±m<o^t^mmm^ ^m^mmmmm, 

znzn^&fc / ^<D%mz\&QMm.T?%ZoM&& y°v > bm$mmz, 
*&wwM®j&tiLmzjmv, >&mzmcT, t(D^mz^%m^m\z^m 

mm, mmj&mmz^Tft5zz}i&-c%% 0 

3 fcfBifccD^VX^r— ;k*7— y^itt 0. 0 0 0 1 — 0. 411% 

15 HzMl:^^ iimiEg (tan (5) ^JJ&^CD^J: D %<rPT£#\ £ 
fete, #flg^$l©±^(D tan (5 CD Jn#£»Tr£ £ t^Tf§o 

for, *f§^«> wmom^sm^mm. mimmmmmmw&mm tm.it 

0 0 0 1-0.4 Sa%©§iJ^T^-yX^r-;i/^— #>^o.— ^\ #^±WB3S2X 

20 «3S3 \zmm<Dj-;x5—)v*i— ^>9-^-^mm\zm^T^z\h^WLt'r 

5> £># ^tl^m^&IW.© GH z tan <5 £{£M7^ tan (5 CD 

±#£ S^S £*i#rr £ fe0T%$i§o 

25 ^ 0 n p©GH z tan (5 ^«&7}S tan 6 (D±.^WM~rZ>fz*b(D, ±; 

>^zL-y*(Dmm%mm-rz>*>GD*vhfo& 0 

3lzmm.(Di-J7,dr—M—^>^zL—y^mmiZ0. O0 0 1~0.4 MM%£ 
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zffiMz&^T, mmmm (tan 6) timmmn^m^^^hi&Tt^, 

Tzitwmm. mum. mm^mm(D'm±umw±m<tT^zhu<^(D^ 
5 7$dt£n&o 

0 0 0 1-0.4 lI%©l^t;X^JW-#>5 i a-^ #Kl_hfBJR2X 



10 ^»^&#etl§MS0GHz »0 tan6^J|g^©^^ 

M©GH z mmX(D tan 6 WS^^TT^ tan <5 ^^TffiMT^>^\ 
Xfck Mft^^OGHz^TCO tan5<£_h#£»JU TO^^ff 3ffi©#f 



mtfx*mM&&QWis<mfflT *mm$z\nt>mmM\z&Qmfe'Z5nz> 

25 s bOT«^<, #@©^WfgT&S 0 
##M1 

6 0 /imx 1 Ommx 1 OmmCPTFE :7 ^ ;V A fc^K^bt^* 
30 OO^mOT) lOmg^-IHW^m T/^X^gbfc,, 7°7XTg 



20 
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: T)V^> (A r ) 
F*3JEE : 0 . 0 1 t o r r 
SASA : 3 0 0W 
5 RFJ^« : 1 3. 5 6MHz 0 

SJSHT^ 7^7 7X7-;xy-M^>5 i a-7' Wi; 10-6 0 
nm, A 2 ; 5-6 ^m) 3W^tifc2li:S, £&t?ISf&tt (SEM) 

txxigiii#ffc«k vmmvfco 
io 9)1419. i m-c$> v , ttifr zmw-gn&pkmm^mmm ( d o o 2 > «4 . 

M*4ibTh;i^X>^fflV\ ttItbTtft!2Ml\ #W2 0 0 2-3 
3 8 2 2 0-^fcfH«©77)*fc^oTSJiS^fT5 

# £ tlf£$k-%kMM&fate, SEMtiS&Offl&fr^ 0-1 0 Onm, * 

Sfct 5-4 OnmTM, MllIoT^C^Tfeofc. TEM 
—ZWl (V*bl$>§ paper mache tfc&ViUSRD^K) fc^'pTVi««k5fcJL>L, 

xmmm^^mmmmmcD^mm (doo2) ^ o.34nm OTcim 

H^lflttl (tem) Tffif&ufct;:^ ±jyv-7ti—^>^=L-y*(DQ 
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5 fc, xmm&ffrz&mzwtRmz. o. 57x$>-dTco 

y9-V—irfc (^t>ty& paper mache tfcfc^MSD^tfc) 
15 JUL, X^|H^^e>^m^®ra©5jZ^m« (d002) /^0.34nmOT©Jt 

mmm 1-5 

eam-2 1 6 0) 9 8 S , tm&mtmi (u*ttmm detx- 
20 s) ig, yem&iEm (u&kmm epa) lg^ifcfe©) 

miizmmomfrxmmvtco sift ±tBx#^r->y^ui/-b»> 

^:n— ;l/ (7U^^>A°--M NR-42A) IZ&QM'gV, t/X^ 
#&nfe^-X h£TO^©^-;PHfcAnT7]c»T (5 0 OW) T^i§g (fli 
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dj&^t, wmmu->y°)i%:mf£o z.^mmm^-y-yivu, is^soic^t 

l*tf£(2a)/^0. 3 cm, U(L)^0. 15cmTS§ 0 
1 — 3 



^S-^r#MJ©^ff^LT, 011%, 1. 0 2ii%Xli2. 9 8li%i 

7tJV7T7t;7^-Jl/A-#>fa-70feiI^ 1 ±f2x#=^>T^ U 
hit, ^M#ifl^J> 7feS^»JcD^ft{C^f bT 1.19 fi»%Xte 3 . 

fee 

bfc^«^B^i i~5 tmmz vxnmm^>y")v^nr^ 0 

20 fcfeM 6-8 

-hffll (S^b^thM E AM— 2 1 6 0) 9 8 g, ^fi^MM (B^bHI 

detx-s) i g, ytm&mmi (BWtmtm epa) 

bfefe©) fc^LT, 0. 5 011%, 0. 9 811%, 3. 0 lll%<ht§ 

25 ^m-ummmi t.mmz\sTV^<oiz#><Dmmmy~>y a )i>*:nito 
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1 





*■ 1 * n ' i « — y y 


•+- /7-¥- 








SWA /iAC,5T< 


—77 t 1 1 —1 _-, T 1 / 


73 — 7f>>TV 






l»C 1 — 1 IT* 


AT — f\^~S 










J — i- 








(##$]2) 
















imm 1 


100 


0 






mmm-\ 


100 


0.005 








100 


0.01 






mmm 3 


100 


0.03 






mmm 4 


100 


0.05 






mmm 5 


100 


0.10 






tmm 2 


100 


1.02 






tmm 3 


100 


2.98 






mmm 6 


100 




0.01 




mm 4 


100 




1.19 




ttSSfll 5 


100 




3.02 




7 


100 






0.02 


6 


100 






0.50 


hb^J 7 


100 






0.98 


tmm s 


100 






3.01 



5 1 

mmmmm 1 ~ 7 wit^M 1 ~ 8 xn^ntmmm*r>z?Mz^ ht, mm 
tss, j&Mffi^'h±mm&^>?—m$, 2002, no. 30 izmm^mzm*. g 

H z ^TCD tan 8 Rtfitffimm&Wfelsfeo 
10 M2b) : 0. 7 cm, |*rf£(2a) : 0. 3 cm, ift£(L) : 0. 15 cm) £\ EI 5 

15 mmmm^^^mzMnu^o 

tmm i , »m 2 , 3 srjctbWfi 3 •vmzntcmmmv-yyjKD tan 
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-y^ri^ o.oi mmx^m-r^mmm 6 ©MM-t^y;^ tsip»^s^§i¥ 

^fc, itwii i msmmm 7 -emt>ntc.wmm-y->7°)v<D tan © 
15 ^^mm7©woti^>7 <> ;h^ TOW»e>7ci:§s¥«ffl-y->-7 <, ;p (tfcimi) 

fcJt^T, tan 6 (D_h#^fHl0J ^ tlT V ^ „ 

SIC #»M^#i:k^MI^#^nfeg¥fffifflit>y;VCDlGHz, 5 GHz 
WlOGHz KcfefrS tan ^t^lt^^OM^^^* 2 
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2 





Tan 6 




1GH2 


5GHz 


10GHz 


1GHz 


5GHz 


10GHz 




0.05 


0.06 


0.08 


3.3 


3.1 


3.1 


mmm 1 


0.04 


0.04 


0.04 


3.3 


3.2 


3.1 


mmm 2 


0.04 


0.04 


0.04 


3.4 


3.2 


3.2 


mmm 3 


0.05 


0.05 


0.06 


3.4 


3.2 


3.2 


mmm 4. 


0.04 


0.04 


0.05 


3.4 


3.2 


3.2 


mmm 5 


0.05 


0.05 


0.07 


3.4 


3.3 


3.2 


! tmm2 


0.08 


0.07 


0.09 


3.5 


3.3 


3.3 


tmm 3 


0.06 


0.07 


0.09 


4.1 


4.0 


3.9 


mmm 6 


0.04 


0.04 


0.04 


3.2 


3.2 


3.2 




0.06 


0.08 


0.10 


4.9 


4.4 


4.3 


j±»j 5 


0.06 


0.11 


0.15 


8.3 


7.8 


7.3 


mmm 7 


0.05 


0.04 


0.06 


3.3 


3.2 


3.2 


tt&0IJ 6 


0.22 


0.18 


0.17 


5.6 


4.6 


4.2 


mm 7 


0.25 


0.23 


0.26 


7.9 


6.1 


5.8 


tmm s 


0.21 


0.23 


0.26 


10.7 


9.0 


8.2 



5 mm&m^xnzn&n'rm&fc, gh z wm, iia~io gh z ^mmm, 
1) frzmzn&m^Mt&^x, tan6<D±mmm-isnxv*&&, mm& 

10 umm 2 

-z>%, JIS K6 9 1 lld^pT5lo©Bg£ft&Sl5£U JIS C2151 
\Z$£~DT®mW8l&> JIS K5 6 0 0l:foT«gSi^lfc, 
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3 





V 1 -J liS. V Jift£35. 

(*1) 

(MPa) 


(*2) 

(%) 


mmmm 

(*3) i 


« 1 


45 


2.5 


5H 


mmmi 


47 


2.3 


5H 




50 


2.4 


5H 


mm 3 


46 


2.5 


5H 




50 


2.2 


5H 


H»J 5 


52 


2.0 


5H j 


JttfcM 2 


55 


1.9 


6H 



(*1): JISK6911 
(*2): JISC2151 
(*3): JISK5600 

5 

mmm 8 ~ 1 1 

EAM-2 1 6 0) 9 8 g> SfcS^HiftW (B#fl2£fcfc« DETX-S) lg, 
(H*ftitfH EPA) 1 g ^LfcfeO) 

15 ^7 3*P-^ (7'J^^>A°--i NTR-4 2 A) \Z£QW£rL. 
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mS&W&KZffiW 9-11 X h 

# e> nfe^-x b & r mmo^-iv h lan-owwr (soow) t^sh <m 
mmm: 6 j/^) &»tu nis^©j&fg#*#fc. z.<Dfmfc<D*&M& 

3 cmt^S. 

lUfCLTGH z ffi$ire<D tan<5 *JW3£bfc. 
10 HJg^l 8 — 11 T# Sn&fMfiJBU- >^;V© tan 5 HIO fc^c 

•To 

mfrt>%t>*ifz.mmm j $->*7M-3i, mmiEm (tan 6) (D±mmmisn~c^z> 
15 ztrnqz, 

Hfc> »M 8-11 T#SnfcMJE1f >r/;P© 1 GH z , 5 GH z 2SfcrX 1 
0 GH z fc^frS tan 6 <D9&%MM&&4 \Z^r?. 



4 





(MSB) 




Tan 6 


2) 

(wmm 


1GHz 


5GHz 


10GHz 


8 


100 


0.038 


0.055 


0.050 


0.O55 


9 


100 


0.019 


0.042 


0.043 


0.O43 


10 


100 


0.008 


0.033 


0.030 


0.033 


11 


100 


0.0007 


0.030 


0.026 


0.022 ! 



20 MMM l 2 
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mz>nfc.mm-y->y°)vz, mm i tm-^^TGH z tan m 

13-17 



>«S$g£fc«, i^S^ r5046B80j) 98 g, Mt^J (v^T^T^ H : 
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